von 1: 60 000). Doch ist das durchaus nicht als Regel zu betrachten, da Phenyl-thioharnstoff nur wenig und der Trimethyl-thioharnstoff gar nicht durch die beiden Ionen aktiviert wird. Co2@-Ion an Thioharnstoff hemmt sogar etwas die Indigocarmin-Oxidation. Es ist be zeichnend, daß gerade der symmetrische Dimethyl-thioharnstoff, der relativ schwächste K atalysator dieser Reihe, besonders ergiebig von der genannten Aktivie rung Gebrauch macht (Tab. 1). Binuclear complexes, where the metal atoms are bridged by arsenic 1, phosphorus2 or su lp h u r3 con taining ligands, have attracted considerable attention especially since such ligands im part comparative stabi lity to the resulting compounds. It has been established that the geometry of several such complexes allows the separation 4 of isomers, but in all cases a maximum of two geometrical isomers only have been found, irre spective of the theoretically possible number.
Binuclear complexes, where the metal atoms are bridged by arsenic 1, phosphorus2 or su lp h u r3 con taining ligands, have attracted considerable attention especially since such ligands im part comparative stabi lity to the resulting compounds. It has been established that the geometry of several such complexes allows the separation 4 of isomers, but in all cases a maximum of two geometrical isomers only have been found, irre spective of the theoretically possible number.
An examination of a large variety of systems reveals that the pairs of isomers appear to fall into two cate gories; thus from each pure isomer one obtains (a) equilibrium mixtures of both isomers or (b) essen tially complete transformation of the less stable to the thermodynamically favoured isomer. The energy re quirements for these processes are quite variable but always modest (i.e. half life period at 80" less than 12 h). These observations have considerable theoretical and synthetic significance.
Examples of type (a) are (i) [C5H 5Cr (NO)NM e2] 2 5 (ii) [M eSFe(CO )3] 2 4a and (iii) [C5H 5N iSM e]2 6, the latter undergoing rapid equilibration even at ambient tem perature; example (i) is the most difficult to equili brate. As expected, the equilibria for (i) and (ii) favour the trans isomers in the tem perature range studied (25 -8 0°). Isomers (i) are the first members of a new class of complexes with bridging amido groups.
Examples of type (b) include (iv) [C5H 5Fe(CO)SR]2 4c (R = Me, Er, P h ), (vi) [C5H5Fe (CO) P P h 2] 2 4b and probably (vii) [M eSFe(N O )2] 2 7. With the exception of (iii) and (vii), in every case the pure isomers have been separated and characterised.
In the absence of structural data the course of isomerisation of (iii), (iv) and (v) is not known, and is complicated by the number of possible geometrical iso mers [e.g. at least five each for (iv) and (v )]. It is not clear why only two isomers are found in such cases, although this deficiency may be attributed to steric, kinetic, or thermodynamic limitations imposed during preparation; separately each of these factors is im portant. Isomerisation may occur at the bridging groups as in (ii) and (vii), where the methyl thio groups have different environments in the cis and trans isomers, or at the metal atoms as in (i) and (vi), where the cyclopentadienyl groups may adopt a cis or trans configuration. These conversions can be followed by NMR and/or IR techniques. However it is also possible that the unrecognisable complete inversion of terminal and bridging groups occur simultaneously. It is perti nent to note that while isomerisations of (ii) and (vii) may occur via an intramolecular path involving cleavage of one metal-bridging ligand bond and rota tion of the SMe group, intramolecular isomerisation of (vi) must involve complete inversion of configura tion at one iron atom.
The full mechanistic, kinetic and thermodynamic consequences of these transformations will be reported later. 
